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(71) We, Kobe Steel Ltd., a joint 
stock company, organised under the laws of 
Japan, of 3 — 18, 1-chome, Wakinohama- 
cho, Fukiai-ku, Kobe-city, Japan, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

This invention relates to a method of and 
an apparatus for coating a steel-pipe, in 
which molten resin is extruded through a 
cross head die connected to an extruder, to 
form a tube, in such a way as to cover the 
outer surface of a steel pipe, and more par- 
ticularly to a method and apparatus in which 
the amount of resin being extruded through 
a cylindrical outlet in the cross head die 
around the surface of the steel pipe may be 
intermittently varied, thereby forming nodes 
in the resin coating covering the surface of 
the steel pipe. 

Various methods have been proposed for 
forming nodes, i.e., annular ribs on a resin 
coating covering the surface of a steel pipe, 
to give it an appearance like that of bam- 
boo. Three particular proposals are as 
follows: 

(a) A method of coating the surfaces of 
a steel pipe by using a cross head die in an 
extruder, in which the feeding of a steel pipe 
is intermittently interrupted, so that resin 
being fed from the cross head die is inter- 
mittently built up in specific positions around 
the surface of the steel pipe, thereby forming 
annular ribs therearound; 

(b) A method in which an extruder and 
a cross head die are formed as one body and 
thai extruder and cross head die are jointly 
reciprocated with a given stroke, and the 
speed of reciprocation of the extruder arid 
cross head die relative to the steel pipe be- 
ing fed is intermittently varied so as to form 
annular ribs around the surface of the pipe; 



(c) A method which uses a main ex- 
truder for extruding resin for use in coating, 
and an auxiliary extruder for extrudmg resin 
to form ribs. 

However, in method (a), the feeding of 
the steel pipe is intermittently interrupted, 
so that a coated steel pipe is not formed 
continuously. This method is inefficient and 
not suitable for mass production. 

In method (b) the joint reciprocation of 
the extruder and cross head die necessitates 
the use of a large scale apparatus, with the 
accompanying increase in power require- 
ments and installation cost. In method (c) 
two extruders are required, resulting in an 
increase in the size of the apparatus and 
the installation cost 

It is accordingly an object of the present 
invention to provide a simple and efficient 
method of and an apparatus for coating a 
steel-pipe, which may avoid the shortcom- 
ings encountered in the prior art methods 
and apparatuses, the steel pipe being fed 
continuously, and annular ribs being formed 
in the resin coating at specific positions 
along the steel pipe. . . 

According to the invention there is pro- 
vided an apparatus for coating a steel pipe 
comprising an extruder for continuously 
extruding a resin for coating the steel pipe, 
and a cross head die having a resin inlet, 
a steel pipe guide passage, and a resin ex- 
truding outlet surrounding the steel pipe at 
the exit of the steel pipe guide passage, 
wherein the extruder is rigidly secured to a 
fixed frame; the re^in extruding outlet in the 
extruder communicates through a ^ resin 
guide member with the resin inlet in the 
cross head , die, thereby to introduce a coatr 
ing resin from the extruder into the cross 
head die; and the cross head die is mounted 
insiicha manner as to be reciprocatable with 
respect to the frame by means of a recipro- 
cating drive means through a given stroke 
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in the axial direction of the steel pipe guide 
passage. 

The apparatus can be used to form an- 
nular ribs at a given pitch on a resin coat- 
5 ing covering the outer surface of the steel 
pipe. 

The resin guide member may be a hose 
or other member having a degree of flexi- 
bility. Alternatively, the resin guide mem- 

10 ber may be an expansion-and-universal joint 
affording suitable expansibility. The resin 
guide member may include an adaptor which 
communicates with the resin outlet of the 
extruder, and an annular member which is 

15 fitted in and supported by the cross head 
die in slidable relation thereto. 

The reciprocating drive means for re- 
ciprocating the cross head die may be pro- 
vided with a mechanism, such as a brake 

20 and a clutch, for temporarily interrupting 
the aforesaid reciprocating movement of the 
cross head die. 

The invention also provides a method of 
continuously coating the surface of a steel 

25 pipe with resin, wherein a molten resin is 
extruded from a cross head die coupled via 
a resin guide member to an extruder rigidly 
secured to a fixed frame, into a tubular form 
over the surface of the steel pipe, thereby 

30 continuously coating the surface of the steel 
pipe with resin, wherein the process com- 
prises the steps of reciprocating the cross 
head die with respect to the fixed frame 
through a given stroke axially, of the steel 

35 pipe at predetermined timings during the 
coating operations, thereby intermittently 
varying the relative speeds of the steel pipe 
and the cross head die, so as to intermit- 
tently vary the amount of resin being ex- 

40 truded over the surface from the cross head 
die, whereby the resin is intermittently built 
up on the surface of the steel pipe in tlie 
form of ribs. 
Fig. 1 is a front view of one embodiment 

45 of the present invention; 

Fig. 2 is a longitudinal section taken along 
the line II— TI of Fig, 1; 

Fig. 3 is a horizontal, partially cross sec- 
tional view taken along line III — ^III in 

50 Fig. h 

Fig. 4 is a plan view of a reciprocating 
drive , means taken along line IV — IV in 
Fig. 1. 

Fig. 5 is a plan view of an alternative em- 
55 bodiment of reciprocating drive means; 

Figs. 6A and 6B are horizontal sectional 
views of two alternative forms of resin guide 
member; and 

Figs. 7 and 8 show other embodiments 
60 having other forms of resin guide member; 
and 

Fig. 9 is a plan view of the apparatus 
shown in Fig. 8. 
One embodiment of the invention will 



now be described in more detail with refer- 65 
ence to Figs. 1 to 6. Figs. 1 to 3 show an 
extruder 1 for supplying a coating resin B, 
the extruder 1 being rigidly supported on a 
fixed frame 21. The extruder comprises a 
cylindrical barrel 11 and a screw 12. An 70 
adapter 14 is secured to the end of the bar- 
rel 11 via a breaker plate 13 having a plur- 
ality of bores 131. An expansion and 
universal joint 3 serves as a resin guide 
member, which brings a resin extruding out- 75 
let 141 provided in the adapter 14 into com- 
munication with a resin inlet 411 provided 
in the cross head die 4. The joint 3 com- 
prises an inner cylinder 31 and an outer 
cylinder 32 which is slidably and telescopic- 80 
ally fitted on the cylinder 31 longitudinally 
thereof. The inner cylinder 31 has an inter- 
mediate flow passage 311 in its centre, and 
is formed with a spherical portion 312 at 
one end thereof. The spherical portion 312 85 
is rotatably received in the adapter 14 by 
a holder 33 and a fixed plate 34. The outer 
cylinder 32 has an intermediate flow pas- 
sage 322, a chamber 321 which receives the 
inner cylinder and a spherical portion 323 90 
at one end thereof. The spherical portion 
323 is rotatably received in the cross head 
die 4 by means of a holder 35 and a fixed 
plate 36, with the inner cylinder 31 being 
slidably received in the chamber 321, As a 95 
result, the resin outlet 141 in the adapter 
14 is in communication via the intermediate 
flow passages 311 and 322 in the inner 
cylinder 31 and outer cylinder 32, with the 
resin inlet 411 in the cross head die 4. 100 

Alternatively, the outer diameter of the 
cylinder 32 may be the same as that of the 
cylinder 31, cylinder 31 being connected 
to the cylinder 32 by an annular member 
38 which is received on the outer periphery 105 
portion of both cyhnders, as shown in Fig. 
6A so that the cylinder 32 moves slidably in 
the annular member. Yet another alternative 
is for the adapter 14 to communicate 
through a flexible hose 37 whh the cross 110 
head die 4 as shown in Fig. 6B. The hose 
37 preferably possesses heat and pressure re- 
sistance and flexibility. 

The cross head die 4 is formed with a bore 
412 extending at a right angle to the resin 115 
inlet 411. A liner 42 is inserted in the bore 
412, and has a die 43 at its tip. The liner 
42 includes a central guide passage 421 for 
a steel pipe A. The liner 42 has a tip por- 
tion 422 which is cylindrical and has a re- 120 
duced thickness, the die 43 being fitted 
around the tip portion 422 to define a 
cylindrical resin-extruding outlet 426, The 
cylindrical outlet 426 communicates with 
the resin inlet 411 through a channel-like 125 
passage 423 defined around the peripheral 
surface of the liner 42, a cylindrical pas- 
sage 424 defined between a side portion of 
the liner 42 and the cross head die and a 
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tapered passage 425 defined between ,the 
liner 42 and the cross head die 4. 

The cross head die 4 is supported so as' 
to be reciprocatable through a given stroke 
5 in the direction of the steel pipe A being 
fed, by means of a reciprocating drive means 
6. More particularly, a pair of upper and 
lower guide members 52, 53 are secured via 
two or more rods 51 to the adapter 14, while 
10 a pair of upper and lower supporting mem- 
bers 44, 45 are secured to the cross head 
die 4. A plurality of guide rollers 54, 55, 56, 
57 are fitted on vertical and horizontal shafts 
extending from the supporting members 44, 
15 45, respectively, and rotatably engage guide 
grooves 521, 531 in the guide members 52, 53 
thereby supporting the cross head die 4 so 
that it is reciprocatable through a given 
stroke in the direction of a steel pipe being 
20 fed. Tubular covers 511 are provided for 
the rods 51. 

A bar 61 is coupled to the cross head die 
4, and has a roller 62 which is rotatably fitted 
on ;a shaft 621 at the tip thereof. The bar 
25 61 has a projecting shaft 611 at the rear 
end thereof, the projecting shaft 611 being 
siidably supported by a bracket 63 which 
in turn is secured to a frame 631 projecting 
from the rear end of the guide member 53. 
30 A compression spring 64 is confined between 
the bracket 63 and the rear end of bar 61. 
The spring 64 resiliently urges the roller 62 
against a cam surface 651 of a cam plate 
65. The cam plate 65 is secured to a shaft 
35 66, which in turn is supported via a bear- 
ing 67 on a supporting frame 22 positioned 
. in parallel with the fixed frame 21, and 
coupled by a coupling 682 to a drive shaft 
681 of a geared motor 68 having a gear 
40 transmission. As shown in Fig. 5, a clutch 
brake 69 and an r.p.m. detector 91 are pro- 
vided on a shaft 681 for interrupting the 
rotation of the cam plate 65 temporarily. 
Band heaters 71, 72, 73, 74, 75, 76 are 
45 attached to the outer peripheries of the 
barrel 11, the adapter 14, the cylinders 31 
and 32 of the expansion-and-universal joint, 
and cross head die 4, respectively. 
Fig. 7 shows an alternative embodiment 
50 of resin guide member. As shown in Fig. 7, 
the extruder 1 for a synthetic resin has an 
adapter 14 secured to the tip of a cylinder 
11 via a breaker plate 13 having a plurality 
of bores 131, and provided with a resin ex- 
55 truding outlet 141 , A first intermediate 
member 80 is coupled to the tip of the ad- 
apter 14 by fastening means (not shown), 
for example bolts. The first intermediate 
member 80 is integrally formed with a pro- 
60 jecting upright first shaft 81 at the upper 
end thereof. An intermediate flow passage 
83 runs through the first intermediate mem- 
ber 80 and the first shaft 81, and a resin 
inlet 82 of the flow passage 83 is open in a 
65 given position and communicates with the 



resin extruding outlet 141, A resin outlet 84 
of the flow passage 83 is open from the 
outer peripheral surface of the first shaft 81. 
Alternatively, the first intermediate member 
80 may be formed separately from the first 70 
shaft 81 and removably coupled thereto. 

As in the preceding emodiment there is 
an expansion-and-universal joint 3 which 
consists of an inner cylinder 31 and an outer 
cylinder 32 which is siidably fitted on the 75 
inner cylinder 31 longitudinally thereof. The 
inner cyHnder 31 is provided with a central 
intermediate flow passage 311 and a bearing 
portion 312 at its one end, which portion 
extends at right angles to the inner cylinder 80 
31. The first shaft 81 is fitted in a bore 313 
defined in the bearing portion 312, so that 
the inner cylinder is rotatably supported 
about the first shaft 81, while the inter- 
mediate flow passage 311 communicates 85 
with the resin outlet 84. The outer cylinder 
32 has a chamber 321 which receives the 
inner cylinder, an intermediate central flow 
passage 322, and a bearing portion 323 at 
one end, which portion extends at right 90 
angles to the outer cylinder 32. The inner 
cyHnder 31 is siidably received in the cham- 
ber 321 along the length thereof in such a 
manner that the flow passages 311 and 322 
communicate with each other. A second 95 
shaft 86 parallel with the first shaft 81 is 
fitted in a bore 324 defined in the bearing 
portion 323, so that the outer cylinder 32 
is rotatably supported by the second shaft 
86. , lOQ 

A second intermediate member 85 is 
secured to the cross head die 4 by means of 
fastening means such as nuts and bolts. The 
second shaft 86 is upright on the second 
intermediate member 85 and parallel to the 105 
first shaft 81, and an intermediate flow pas- 
sage 88 runs through the second inter- 
mediate member 85 and the second shaft 
86. A resin inlet 87 of the flow passage 88 
opens from the peripheral surface of the 110 
second shaft 86 in a given position into com- 
munication Willi an intermediate passage 322 
in the outer cylinder 32, and a resin outlet 
89 of the flow passage 88 is open into com- 
munication with a resin inlet 411 provided 115 
in the cross head die 4. As .a result, the resin 
extruding outlet 141 at the edge of the 
adapter 14 of the extruder 1 communicates 
with the resin inlet 411 in the cross head 
die 4, via the intermediate flow passage 83 120 
in the first intermediate member 80 and 
first shaft 81, intermediate flow passage 311, 
322 in the inner cylinder 31 and outer 
cylinder 32 in the expansion-and-universal 
joint 3, and the intermediate flow passage 125 
88 in the second shaft 86 and second inter- 
mediate member 85. The second shaft 86 
may be formed separately of the second 
intermediate member 85 and removably 
coupled thereto. The first intermediate 130 
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member 80 and second intermediate member 
85 may be of shapes and constructions other 
than those illustrated. However, it is ad- 
vantageous from a manufacturing viewpoint 
5 for the shapes and construction of the 
members 80 and 85 to be indentical. Crown 
nuts 810, 820 are shown for use with the 
expansion-and-universal joint 3, and nuts 
810 and 820 being threaded on the upper 

10 ends of the first shaft 81 and the second 
shaft 86, respectively. Washers 811, 821 
are provided for reducing friction in the ex- 
pansion-and-universal joint 3, upon rota- 
tion thereof. However, bearings may replace 

15 these washers. The cross head die 4 and 
reciprocating drive means for the cross head 
die 4 arc the same in this embodiment as in 
the preceding embodiment. 
In the above-described embodiment, resin 

20 guide members having flexibility or expansi- 
bility are described. Another embodiment of 
the invention is shown in Figs. 8 and 9. 
Fig. 8 shows an extruder 1 for extruding a 
synthetic resin, which is of the same con- 

25 struction as in the preceding embodiments. 
An adapter 14 having a plurality of bores 
131 is attached to the tip of a barrel 11. An 
annular, cross-head outer member 90 is 
coupled to the tip of the adapter 14 by a 

30 plurality of attaching bolts (not shown). Pro- 
vided in the cross-head outer member 90 are 
a resin flow passage 91 communicating with 
a resin flow passage 141 provided in the 
adapter 14, and supporting bore 92 extend- 

35 ing at right angles to the flow passage 91. 
The cross head die 4 is slidably supported 
in the supporting bore 92. A key 46 is 
secured to tlie outer peripheral surface of 
the cross head 4 in a given position by 

40 means of a bolt 47. The key 46 is slidably 
fitted in a key way 48 which extends in the 
horizontal direction as viewed in the draw- 
ing, so that the cross head 4 may slide only 
in the horizontal direction as viewed in the 

45 drawing, i.e., in the direction in which the 
steel pipe A is fed, relative to the cross- 
head outer member 90, An outwardly di- 
vergent resin inlet 411 which communicates 

. , with the flow passage 91, and a bore 412 

50 running at right angles to the inlet 411 are 
provided in the cross head die 4, A liner 42 
is inserted in the bore 412. In other ways 
the cross head die 4 is the same as in the 
preceding embodiment. A drive means 6 is 

55 provided for reciprocating the cross head 
die 4. 

A bracket 610 and the rear end of the liner 
42 are coupled to the rear end of the cross 
head die 4 by means of a locating bolt 611 
60 and a tightening bolt 612. A steel pipe in- 
let 613 is provided in the bracket 610 and 
communicates with the rear end of a steel 
pipe guide passage 421 in the liner 42. The 
. . . bracket 610 is formed with an arm 614 at 
^5 the end of which a roller 616 is rotatably 



supported on a shaft 615, A cam mechanism 
700 comprises a cam plate 710 which is 
provided with a cam way 711, the roller 616 
being rotatably received in the cam way 
711. The cam way 711 includes an endless 70 
circumferential cross-head-stopping groove 
portion 712. and a projecting portion 713 
which is adapted to move the cross head 
die and projects in the radial direction. The 
cam plate 710 is secured to a drive shaft 75 
714 which is coupled to a drive means, for 
example a motor, not shown. 

The cross head die 4 is reciprocated in 
the cross head outer member 90 due to the 
rotation of the cam plate 710, and resin B 80 
is forced from the extruder 1 through the 
resin flow passage 141 in the adapter 14, 
then through the resin flow passage 91 in 
the cross head outer member 90 into the 
resin inlet 411 in the cross head 4. 85 

The operation of the apparatus accord- 
ing to the present invention will now be 
described with reference to Figs. 1 to 5, 

Firstly, a steel pipe A is inserted into the 
guide passage 421, and fed to the right in 90 
the drawing at a predetermined speed by 
feeding and drawmg means not shown. In 
line therewith, coating resin B is melted 
and kneaded in the extruder and continu- 
ously supplied into the cross head die 4 95 
through the bores 131 in the breaker plate 
13, a resin extruding outlet 141 in the ad- 
apter 14, and the intermediate flow passages 
311 and 322 in the expansion-and-universal 
joint 3. Molten resin supplied into the cross 100 
head die is forced out from the inlet 411 
into the flow passages 423, 424. 425 then 
into tubular extruding outlet 426 where it 
assumes a tubular form for coating or cover- 
ing the surface of the steel pipe A. The 105 
inner diameter of the tube of resin B thus 
extruded is larger than the outer diameter 
of steel pipe A, so that there is some clear- 
ance therebetween. However, such a clear- 
ance may be eliminated by drawing air froni 1 10 
the clearance by means of a vacuum pumpi 
(not shown), so that the tubular resin ^ B 
may cover the surface of the steel pipe 
tightly. 

During coating the cross head die 4 re- 115 
ciprocates in the horizontal, opposite direc- 
tions a and as shown in Fig. 1, so that 
annular ribs b may be formed on the sur- 
face of the tubular coating B at a given _ 
pitch. More specifically, when the cam plate 120 
65 is rotated at a given rotational speed by 
means of the motor 68, the cross head die 
4 is reciprocated through a given stiroke in 
the direction of the . steel pipe being fed; ^ 
by means of the roller 62, the bar 61 and 125 
the spring 64. At this time, the cross head 
die 4 is moved a given distance in the direc- 
tion of the arrow at the same speed as a 
steel-pipe-coating speed, , so that the rela- ^. 
tive speed of the coating being formed to 130 
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the pipe is zero. As a result the resin forced 
out from the tubular outlet 426 in ihe die 43 
is built up at the outlet 426 in an amount 
proportional to the displacement of the cross 
5 head die 4, thereby forming an annular rib 
b. Thereafter, the cross head die 4 is moved 
in the direction a to return to its initial posi- 
tion, during which time resin is uniformly 
coated on the surface of the steel pipe over 

10 a length proportional to fhe returning time 
of the cross head die. 

In this manner, synthetic resin B coats 
the surface of the steel pipe A which is be- 
ing continuously fed at a given speed. Thus, 

15 when the cross head die 4 is reciprocated 
through a given stroke by means of the cam 
<plate 65, the relative coating speed of the 
cress head die to the steel pipe feeing fed 
is maintained intermittently at zero, so that 

20 annular ribs b of a given size may be formed 
thereon at a given pitch one after another. 
The size, ^ape and, rotational ^peed of the 
team plate 65 may be freely selected. The 
size of ribs b may be suitably adjusted by 

25 sdecting a particular shax^c of the cam 
plate and the ^roke of Ihe cross head die 
4. In addition, the spacing or pitch of ribs 
may be suitably adjusted by changing the 
shape and /or the rotational speed of the 

30 cam plate and by selectmg the return time 
of the cross head. 

If the coated steel pipe is to be sheared 
there may be a need to change Ihe pitch of 
the ribs partially, so as to avoid ihe nbs b 

35 being positioned at a cutting position or 
closely adjacent thereto. For this pur;pDae, 
the detector 91 detects the r.p.m. of the Aim^ 
shaft 681 for the cam plate to issue an in- 
struction to a clutch brake 69 for inter- 

40 mittently interrupting the rotation of the 
cam plate 65. In this manner, the spacing or 
pitch of the ribs b formed may be suitably 
changed, to avoid the ribs being positioned 
at a cutting position. 

45 The drive means 6 for the cross head die 
in the above embodiment is provided by a 
cam mechanism. However, a crank mech- 
anism or gear mechanism may be used as an 
alternative. In addition, the guide supporting 

50 mechanism may be replaced by other 
means. 

As will be apparent from the foregoing 
description, the surface of a steel pipe may 
be continuously coated with resin while the 

55 steel pipe is fed at a given speed. In addi- 
tion, annular ribs may be formed m a simple 
manner, so that the feeding of a steel pipe 
need not be stopped or slowed down, but 
may be continued without interruption. Ac- 

60 cordingly, production efficiency may be im- 
proved, with an accompanying increase in 
output and a reduction in manufacturing 
cost. 

In particular, since the extruder is used 
65 in a stationary condition, with the cross head 



die being reciprocated so as to form an 
annular rib thereon, the size of reciprocat- 
ing drive means for the cross head die may 
be reduced, the construction thereof may be 
simpHfied, and the cost of installation may 70 
be reduced. In addition, the size and pitch 
of ribs may be readily varied over a wide 
range. 

WHAT WE (XAIM ISi-^ 75 

1. An apparatus for coating a steel pipe 
comprising an extruder for continuously 
extruding a resin for coating the steel pipe, 
and a cross head die iiaving a resin inlet, SO 
a steel pipe guide passage, and a resin ex- 
truding outlet surrounding the steel pipe at 
the exit of the steel pipe guide passage, 
wherein fhe extruder is rigidly secured to a 
fixed frame; the iresin extruding outlet in the ^ 
extruder communicates through a resin 
guide meniber with the resin inlet in the 
cross head die, thereby to introduce a coat- 
ing resin from the extruder into the cross 
head die; and the cross head die is mounted 50 
in such a manner as to he reciprocatable with 
respect to the frame by means of a recipro- 
cating drive means through a given stroke 

in the axial direction of the steel pipe guide 
$xassage. ^5 

2. An apparatus as claimed in claim 1, 
wherein the guide member is flexible. 

3. An apparatus ias claimed in claim % 
wherein the xesin guide member is a hose. 

4. An apparatus as claimed in Qaim 1, 100 
wherein iihe nesin ^ide member comprises 

an itoer icylinder having an inner cylind- 
rical body and a spherical portion positioned 
at one end of the inner cylindrical body 
and rotatably connected to the resin extrud- 105 
ing outlet of the extruder, and an outer 
cylinder having an outer cylindrical body 
siidably mounted on the inner cylindrical 
body, and a spherical portion positioned at 
one end of the outer cylindrical body and HO 
rotatably connected to the resin inlet of the 
cross head die. 

5. An apparatus as claimed in Claini 1, 
wherein the resin guide member comprises 

a first cylinder having a cylindrical body 115 
and a spherical portion positioned at one 
end of the first cyHndrical body and rotat- 
ably connected to the resin extruding out- 
let of the extruder, a second cylinder having 
a cylindrical body and a spherical portion 120 
positioned at one end of the second cylind- 
rical body and rotatably connected to the 
resin inlet of the cross head die, and an an- 
nular member mounted around the outer 
peripheral portions of the cylindrical bodies, 125 
the cylindrical bodies being slidable in ssdd 
annular member. 

6. An apparatus as claimed in Qaim 
1, wherein the resin guide member comprises 

a first intermediate member coupled by a 130 
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universal joint to the resin extruding outlet 
in the extruder, and having a resin passage, 
a second intermediate member coupled by 
a universal joint to the resin inlet in the 
5 cross head die and having a resin passage, 
and a connection member telescopically con- 
necting the said resin passages with one an- 
otlier for communication therebetween. 

7. An apparatus as claimed in Claim 1, 
10 wherein the resin guide member comprises 

an adapter coupled to the resin extruding 
outlet of the extruder, and an annular body 
connected to the adapter, the cross head die 
being slidably mounted in the annular body, 
15 the annular body having a bore which com- 
municates the resin passage in the adapter 
with the resin inlet in the cross head die. 

8. An apparatus as claimed in any pre- 
ceding Claim, wherein the reciprocating 

20 drive means is provided with a stop mech- 
anism for interrupting the reciprocating 
movement of the cross head die temporarily. 

9. An apparatus as claimed in Claim 8 
wherein the stop mechanism is a clutch and 

25 brake means. 

10. An apparatus for coating a steel pipe, 
substantially as herein described with 
reference to Figs. 1 to 4, with or without 
the modification of Fig. 5 and with or with- 

30 out the modification of Fig. 6A or 6B, of the 
accompanying drawings. 

11. An apparatus for coating a steel 
pipe, substantially as herein described with 



reference to Fig. 7, or Figs. 8 and 9 of the 
accompanying drawings. 35 

12. A method of continuously coating 
the surface of a steel pipe with resin, where- 
in a molten resin is extruded from a cross 
head die coupled via a resin guide member 

to an extruder rigidly secured to a fixed 40 
frame, into a tubular form over the surface 
of the steel pipe, thereby continuously coat- 
ing the surface of the steel pipe with resin, 
wherein the process comprises the steps of 
reciprocating the cross head die with re- 45 
spect to the fixed frame through a given 
stroke axially of the steel pipe at predeter- 
mined timings during the coating operation, 
thereby intermittently varying the relative 
speeds of the steel pipe and the cross head 50 
die, so as to intermittently vary the amount 
of resin being extruded over the surface 
from the cross head die, whereby the resin 
is intermittently built up on the surface of 
the steel pipe in the form of ribs. 55 

13. A method of continuously coating 
the surface of a steel pipe with resin, sub- 
stantially as herein described with reference 
to any one of the embodiments shown in 

the accompanying drawings. 60 
ELKINGTON & FIFE, 
Chartered Patent Agents, 
High Holborn House, 
52/54 High Holborn, 
London WCIV 6SH. 
Agents for the Applicants. 
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Fig. 3. 
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